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Data
Clustering of the voxels
Threshold map
Computation
Preprocessing
− (rigid) realignment
− (smoothing)
− detrending
local parameters (IR, noise)
Averaging and estimation of Activation map
computation(CR,MI)
   
 s¥}ZnmcPJ1  ntu{qcJ~m~mszj{}ur¡¡R§ho(lpo¯ 0uFltc
l ` o(ll ` c?quZdw{lmorltsvuFjur¡oFqltsv¦o(lms¥uZjAdwoForjAl ` cc5~mltszdwo(ltsvuFjur¡¬vu{q!or¬
oFnmoFdc5ltcJnm~2ornmcfcJnk¡¹uZnmd#c5Aszj{cJcJj{c5jZlm¬¥£F|~tszjq!cl ` c5~mc~mltc5~ntc5¬¥£/uFjA{s ´Tc5nmc5jZl ` £{uFl ` cJ~tcJ~!¯
   ©÷EKMLN 	
0   ±ÔFÒ ÑÒRÐ(Ì3"Ë Ã ÏZÊÑpËHÍ
 fJÜ  Hà±rÜJ"  % à#
 * Ü½á{J szjq!¬vc5~fµnp~mlfonmsv}rsz~po(lmsvor¬ntcJo(¬vs¥}Zjd#c5jZl
orjsvjZlmc5npuF¬vorltsvuFju(¡2l ` c¤orlmo $8l ` sv~
sv~~p K¤qsvc5jZlª~msvjqc?l ` cdworsvjc!´LcJqlsvj®uFno(lpoPsz~ªo/lmnporj~m¬vorltsvuFjur¡ltuA/dwd o(¬vuFj{}/uFj{cu(¡l ` c#q!uZuZnmsvjorltco(­cJ~!¯
0uFltcl ` o(l0nmc5or¬¥sv}FjdcJjZlntcJqcJ~szj~tuZdc?oH£P¡R§®horjor¬¥£{~msv~0ntuZ{¬vc5d,¡RnmuFd©ow(x  lmu/ox  ntuZ{¬¥cJdA¯ _` co(lpoPsv~
{c!lpntcJj{cJ 1¡¹uFncJorq ` FuH­c5¬"~mc5oFnmorltc5¬¥£F|quZj~mlmorjZl0oFj¬vsvjc5ornªquZd#uFjc5jZlm~0svjl ` c?lmc5dwuFnpo(¬{uFdwo(szjornmc?~p{lpnmoFqltcJ
°d#uFnmcPquZnmnmc5q!ltsvuFjsz~
j{urljc5qcJ~m~pornm£  2~muAl ` orl
}Fnmc!£¬vc!rc5¬{sz~tlpntsz{lms¥uZj¶sz~nmuFoF{¬¥£®~mlmorltsvuFjoFnt£u¦Fc5nªltszd#cr¯«âd#uurl ` svj}
~ ` uF{¬zBcAd#svj{szdwo(¬xès¥¡0j{urloHrursz{cJxsvj¾l ` c«ltc5dwuFnpo(¬oFj¾~po(lmsvor¬{szd#c5j~ms¥uZj~5|oF~?~muuFjÀor~wâ 0 sz~ ` s¥} ` c5j{uZ{} ` ¯
0cJjqc!¡¹uFnml ` |{l ` co(lpo#s¥¬v¬8cquFj~tsz{c5nmc5«ruH­{c5¬ x·sv~mcr¯
)+* Ür"8"¹à  À  sz~ntu{qc5/F£Pq!uFdw{lmsvj{}#o?~mlmorltsz~tlmsvq5o(¬Lltc5~mlur¡±l ` cforlmosvl ` ntcJ~mc5q!lltul ` cfoFnmoF{s¥}ZdA¯
Úc
q5o(¬v¬LuZnltcJ~tlp~ ÇÐ(ÑÑmÊ5Î Ë(Ó°ÒRÐ¦Ì  Ë(Ó°ÒRÐÄÇ   uFn	Ã Ó Ã ËrÎ  Ì Â Ð¦ÑÉPË(Ó°ÒRÐ¦Ì 	   ¯âZc5c
~tcJqltsvuFj«e¯v0¡¹uZn2{c!lpo(sv¬v~5¯¸2ll ` sz~~tlmc5b|
l ` coPntsvuFnms ` £{uFl ` cJ~tcJ~ ` oHFc
ltu¤c?d#svj{szd#sv~mc5 1 j{c5s¥l ` c5nªow¬¥szj{c5oFnd#u{{c!¬j{uFno/~mc5q!s µq
nmc5~puFj~mc
sv~0c­c5qlmc5A¡RnmuFd
l ` co(lpo¯ _` c0c!­cJntszd#c5jZlq!oFjPcªlmnmc5orltc5PoF~o
 ` ur¬vcr|ZuFn{s¥´Tc5nmc5jZl q!uFj{svltsvuFj~u(¡bszjZltc5nmc5~mlq5orjPcª{sz~tlmsvj}F{sz~ ` c5¤oFj
quZd#ornmc5b¯  * JÜ * à !¹á À9 oroF{ltcJ½lmu¿l ` corq!ltsvHorltsvuFj×dwor ` or~Por¬v~mu¶lmuÀc®{cJntsvrcJ¾szj»uZnmc5nltuBor~p~tcJ~m~#l ` cntcJ~m{¬vlm~
u(¡l ` cPorq!ltsvHorltsvuFj®dwoFb¯ _` sz~ ` or~f~muFd#c!lmsvd#c5~fc!cJj¶c5nt¡¹uFnpdcJ®l ` ntuZ{} ` §uFjZlmcxt²ornm¬¥u/d#c5l ` u{~ ' 4;41+ $8or¬¥l ` uF{} `
c,K¤qsvc5jZl
orjnmc!¬vsvoF{¬vcr|bl ` sv~
{ucJ~
j{url¡Rorq!s¥¬vsvlmo(lmcl ` cPszjFlmc5npnmc!lmorltsvuFj®x2l ` c¤nmc5~p{¬¥lp~ ` oHsvj{}AuFj¬¥£®onmc!¬zo(ltsvrc#¦o(¬z{cr¯Úc
nmorl ` cJnªntuZuZ~tclmuAq!uFdw{lmcl ` nmc5~ ` ur¬z~0¡RntuZd+du{{c5¬¥¬vszj{}«q!uFj~msvc5npo(ltsvuFj~!¯f¸0q5quFnp{szj{}/lmu«l ` cwntuZcJntlms¥cJ~0szjZruF¬¥Fc5szj
l ` corqlms¥¦orltsvuFjltcJ~tl5|l ` cl ` ntcJ~ ` ur¬zq!orjc?c5s¥l ` c5nªj{s¥¡¹uFnpd uZnj{url0svjcJorq ` ornmc5o#ur¡szjZltcJntcJ~tl5¯2¸ ntcJo(¬vsv~mltszqorntuZorq ` sv~
u(¡¹lmc5jAltuws¥c5 l ` cnmuFc5nmltsvc5~u(¡l ` cnmorsvjAor~~porltszo(¬v¬¥£/juFjxy~tlpo(lms¥uZjornm£r|Zl ` ~oForltszj{}wl ` c
l ` ntcJ~ ` ur¬z~2s ¡j{cJqc5~p~pornm£r¯
 c!¡¹uFnmc0cJ~tlmsvdwo(lmsvj} !Rà±r !  "J ÀÜFJÜJ |orj«oHrcJnmor}rszj{}
u(¡8l ` cfo(lpo?sz~2cJnk¡¹uZnmd#c5/~tszjqcl ` coFnmoF{sv}Fd sv~2c5nms¥u{{szq(¯_` c?nmuF~mcsz~0lmu¤}rc5lªd#uFnmc?nmc5q!sv~mc
svj{¡¹uFnpd#orltsvuFjA¡RnmuFd©l ` corlmo|¬¥sz³(c#orjcJ~tlmsvdwo(lmcu(¡l ` c?szdw{¬z~tc#ntcJ~muFj~tc(°hy* x
q!or¬¥¬vc5 ` c5d#u{{£{jord#szq?nmc5~puZj~tc<ª* szj®l ` cwq!or~mcur¡  º Ø  ~tsv}Fjor¬°¯ _` c#du{{c5¬sv~ ` c5nmcd#uZntc#quFj~tlpnmorsvj{cJb|Ls°¯ cr¯fc
~mc?o¤¬vsvjc5orn0du{{c5¬"ur¡l ` cltcJd#uFnpo(¬ntcJ~muFj~tc?orl0o¤FuH­{c!¬è¯  {lªl ` chysz~0cJ~tlmsvdwo(lmc5A¡¹uZn0cJorq ` ruH­{c!¬"svj{c5c5jc5jZlt¬v£r|
orjAj{uPownms¥uZntsb~ ` orcfsv~~tcJb¯ _` cfuF{lmsvdwor¬b¬¥szj{c5oFn2c5~mltszdwo(ltc ` oF~2ltuPc~md#uurl ` c5«s¥l ` uFlsvjZlmnmu{q!svj{}Pow{szor~:è~tc5c
d#uFnmcfc!lmors¥¬z~2szjAe¯ e  m¯
6 !855Ü  %  * Ü 8Là > Ü !¹ dcJorj~}Forl ` cJntszj{}fl ` cªruH­{c!¬z~svl ` ~mszdsv¬zornq ` oFnmoFqlmc5nmsv~mltszq!~szjZltu?nmc!}Fs¥uZj~!|Zj{url j{c5q!c5~p~moFntsv¬¥£
quZjj{c5q!ltcJb|-°l ` sz~sv~ªl ` cm¨or¬¥svlmorltsvrcPornml0ur¡l ` c5svnc ` oHs¥uZn7 m|Llmor³Zszj{}¤szjZltu«oFq!q!uFjZll ` c!sznª~pquZntc
szj®l ` coFqlms¥¦o(lms¥uZj
dwor R ` szq ` ~tuZj~d#uFnmcf¬¥sz³(c
om¨oFjZltsvlmo(lms¥Fc	#ornml, p¯ âZc!c
~mc5q!ltsvuFje¯ ?¡¹uZnd#uFnmcc!lmors¥¬z~5¯

   ®À0w+3	
 ©%¼  89/ 8ª;
Úcju¦ {cJ~mq5ntszc¡¹uZn2u(¡l ` cd#u{{¬vc5~2ur¡uZn~m£~mltcJdA¯
  "!$#%&
Ø8c5l~~mc!c ` u¦ lmuwq!uFdw{lmcoFj/oFqltsv¦o(lms¥uZj/dwor 1}Fs¥Fc5j¤l ` c
ntcJo(¬vs¥}Zj{c5/orj«j{uFnpdwo(¬vsv~mc5Plmsvd#c
~mc5¨{c5jqcu(¡8cJorq ` FuH­{c!¬è|
orj¤l ` cc­c5nmsvd#c5jZlpo(¬Tornpor{sv}FdA|Zl ` sz~dcJorj~ c!¦or¬vorltszj{} ` u¦  c5¬¥¬Ll ` cruH­{c5¬v~ltszdc!x·~mc5nmsvc5~'mquZnmnmc5~puFjlmul ` corntx
or{sv}FdVx· ` o(l  cfd#c5oFj¤Z£pquZnmnmc5~puZjfsz~2d#oF{cfduZntcªntcJqsz~tcªsvj/l ` cf~mc5¨{c!¬è¯/0cJntc cquZj~tsz{cJno#{¬¥u{q³woFnmoF{s¥}ZdI$
l ` cJntcªsv~ uFjcªoF~tc5¬¥szj{c0q!uFj{svltsvuFj/orj¤s ´Tc5nmc5jZlc­cJntszd#c5jZlmor¬q!uFj{svltsvuFj~!¯  uZnmdwor¬¥¬v£r|Zl ` cfoFnmoF{s¥}Zdsv¬¥¬bc0lpntcJo(ltcJ¤or~
o{sz~mq5ntc5ltc¦oFntszor{¬vclmoF³Zsvj{}?s¥lp~¦o(¬z{c5~svj)( °l ` cw~mc!lur¡8uZ~tsvltsvrcszjZltc!}Fc5np~, p¯¸0¬¥¬Ll ` cª~pq!orj~j{cJn s ´Tc5nmc5jZlc!­{c5nmszdcJjZlmo(¬
quZj{svltsvuFj~0u(¡svjZlmc5nmc5~ml0ornmc?~mc5oFnmorltc5Z£or~mc!¬vsvjcquZj{svltsvuFj~5| ` svq ` cJjor¬¥cJ~0~0ltu/q!uFj~msvc5nl ` c5d ~mc5oFnmorltc5¬¥£F¯  {l
 c
{uPj{uFlor~p~mdc
oFjF£«³Fszj«u(¡¡Rjq!ltsvuFjor¬8d#uc!¬±c!lyc!c5jAl ` cornpors¥}Zd,orjAl ` c
ruH­{c!¬Tltszd#cxy~tcJntsvc5~5¯
L¹ý  MLON
  Ó°ÒHËrÓRÒRÐ(ÌFÊ!Ó·Ê  Ó°ÒRÐ¦ÌÀË¦Ì  ÔË¦ÑpË  ÓèÊ!ÑÒzÍ!Ë(Ó°ÒRÐ¦ÌÀÒ ÌÑmË¦Ò Ì Â
	 Í!Ê Ã Ê!Ì  ÊÍ 4
_` sz~P~tcJqlms¥uZj½sz~PuFnm}FoFj{sz~tcJ½or~#¡¹uF¬¥¬vu¦~ 1  svnp~tl5| l ` cc!¬v¬ xy³j{u¦j»¸ªjo(¬v£{~tsz~wu(¡¦ornmsvoFjqcH°¸ º32 ¸  ?orj¼§®lmor¬
hkj¡¹uZnmdwo(lms¥uZj °§®h! 
oFqlms¥¦o(lms¥uZj¾{c5ltc5q!ltuZnm~#ornmc«nmc5q5o(¬v¬¥cJb¯ _` c!sznwd#orsvj½~ ` uZntlpquZdszj{}sv~#l ` o(l#l ` c5£¾du{{c5¬2l ` co(lpo¶szj
ltcJnmdw~fur¡~mlmo(lms¥uZjornm£®{sz~tlpntsz{lms¥uZj~5|8 ` szq ` sz~
¨{c5~mltsvuFjor{¬vcw ` c5jÀ~mlm{£szj{}l ` c¤nmorsvjb¯#Ú¿cPl ` cJntc!¡¹uFnmcwntcJ~tcJjFlf~muFd#c
~mur¬z{ltsvuFj~#lmu¿szdwnmu¦rc/l ` c5~mcor~mszqAd#u{{c5¬¥¬vsvj}lmc5q ` j{sz¨{c5~5¯ _` sv~wsz~Porq ` s¥c5rc5½F£½svjZlmnmu{q!svj{}¿l ` cltszdc{szd#c5j~msvuFj
szjFlmu¶l ` cdu{{c5¬v~"1 _` c¸  º2 ¸Öd#c5l ` u{¾sz~#l ` ~#c5j ` orjq!c5Bsvl ` oq!uFjq!c5{lu(¡ ÉPÊ!ÉwÐ(Ñ Æ¦| ` sv¬¥co®lmc5dwuZnmor¬2¬voH£Fc5n
sz~
svjZlpntu{q!c5¿szjl ` c¤§hfd#c!l ` u±¯/Ú¿cw¡Rntl ` c5npd#uFnmcPquFj~tsz{c5nflmc5dwuFnpo(¬lmsvd#cxyquZnp~tcJ~oF~{£{joFdszq!or¬~t£{~mltcJd#~5|"oFj
quZjHkc5q!lmnmcl ` orl2d#uZ~tlu(¡l ` cfszj¡¹uFnpdwo(ltsvuFj/sv~2q!uFjZlmorsvj{cJ¤szj/l ` c
or~m£{d#lturlmsvq{sz~tlpntsz{lms¥uZj/ur¡8l ` clmsvd#c
¦o(¬z{cJ~1l ` ~c
nmuFuF~mcoPd#c5l ` u{AltuPquZdw{ltc
l ` sz~{sz~tlpntsz{lms¥uZj«c¡¹uZntcnpjj{szj{}wl ` c¸  º32 ¸ orjA§h2orqlms¥¦orltsvuFjA{c!lmc5qlmuFnp~!¯
(     ) ß?àB!¹5¹r ! ÀÜF * à8á"A

0   á  8(" !  #·àL À{"¹à 
)+* Ü®
0  à±á"Ü ! ¯
¸0jo(¬v£~msz~u(¡¦ornmszorjq!c(°¸ º32 ¸   sz~0oPc!¬v¬ xy³j{u¦jAltuur¬u(¡¬vsvjc5ornª~tlpo(lmsv~mltszq!~5¯ªâZc!cI' âZcJH:J:4+8¡¹uZn0oPl ` c!uZntc5ltszq!o(¬"u¦rcJntsvc!
¯
hyl0sz~0or¬v~mu¤uF{¬zornsvj¡R§®horjor¬¥£{~msv~:$boFduZj{}Purl ` c5np~svl ` oF~orjszdwuZntlporjZl0nmur¬vcszj¶â  § szj¡¹c5nmc5jqc
xy~tc5c
¡¹uFnc­ordw{¬vc
'  ¸A. 4F:D+ 1orq5quFnp{szj{}lmuªl ` c Ê  ÓRÑpËªÍ Ã É Ð Â Í Ã Ë(ÑmÊÍE8ÑÒ Ì  Ò 8TÎ Ê |r ` szq ` ~mlmorltc5~"l ` o(l¸  º32 ¸»~mlmorltsz~tlmsvq5o(¬ltcJ~tlp~"oFntcor~p~tcJ~m~mc5
l ` ntuZ{} ` x°¡RjqltsvuFj~!|l ` c5~mc
d#uc!¬z~ornmc³j{u¦jAor~  ltcJ~tlp~!¯
hkjPo
{s¥´LcJntcJjZl¡RnmoFd#c!uFnp³|Fjord#c!¬v£q!uFnmc!}Fsv~mlmnpo(lms¥uZj?c!lyc!c5jPd#cJ{svq5o(¬svdwo(}Fc5~ è~tc5c' ª§®¸?4;41+/' 0§  ¸4J04+? m|o~msvd#sv¬voFn
d#u{{c!¬ ` or~ªc5c5j®~tcJltu/nmc!Fc5or¬±l ` c?¡Rjq!ltsvuFjor¬{cJcJj{cJjqc#c5ly c5c5j®nporjuFd ¦oFntszor{¬vc5~5¯ _` sz~0lmc5q ` jsv¨{c ` or~0c!cJj
q!or¬¥¬vc5 ÇÐ¦ÑÑmÊ5Î ËrÓRÒRÐ(Ì  Ë(Ó°ÒRÐ |oFjAsv~2c!­{¬¥szqsvltc5¬¥£«svjZltcJj{cJ«lmuP uZnm³Pj{c5njuFj{¬vsvjc5orn ` £{url ` c5~mc5~5¯º nwo(szd ` cJntcsz~wltuBntc5sv~ms¥l#l ` c¸ º32 ¸ d#u{{c!¬svl ` ~msvd#sv¬voFnwntc5u{q!q!o(lms¥uZj~wor~  Ð  Ô{Ê®Ê5Ó?Ë(Î  Úcsv¬¥¬or¬v~mu
quZdwornmcs¥l¤lmu¾szj¡¹uFnpdwo(ltsvuFj»l ` c!uFnmc!lmsvqd#u{{c5¬v~5¯  sznm~ml!|2c®nms¥c7&£»nmc5q5o(¬v¬l ` cdu{{c5¬°|2szj¼uFn/orqlms¥¦orltsvuFj¼{c!lmc5q!ltsvuFj
¡Rnpord#c!uFnp³L¯
Ú¿c¤~tlp{£osv~pq!nmc!lmsv~mc5ltcJd#uFnpo(¬~msv}Fjor¬ @ m|orj¿lpnt£®lmu®q ` c5q³® ` c!l ` c5n
svl
sz~f¡Rjq!ltsvuFjor¬¥¬v£{cJcJjoFjFl
uZjÀorj
c­{¬vszq!o(lms¥FcfHoFntszor¬¥cF|jord#c!¬v£/l ` cornpors¥}Zd	M
@ p¯Ú¿nmsvltszj{}
 
@ EM@  
@  t# 
 ` cJntc
@ sz~~muFd#c
j{ursz~mcr|{cfq5orjAq ` c5q³¤l ` c{cJcJj{cJjqcZ£¤l ` c² uFnpntc5¬vorltsvuFj/0o(lms¥uwltcJ~tl1
  M ! ' "$# 
%   B+
!   
'& "$# ' !!    B+
! 
  _` sz~jd?c5n2¦oFntsvc5~c!lyc!cJj«worj
oFj/svlq!oFjc~ ` u¦j¤l ` o(l
 
 M  (*),+ 1-./+A0  
_` sz~
ltcJ~tl?sv~
uZ{ltszdwo(¬ svj¿l ` cP¡RnmoFd#c!uFnp³u(¡2l ` c2143P~porq!cPu(¡nmoFj{uFd HoFntszor¬¥cJ~!¯² ` uuF~msvj{}l ` sv~~morqcPoFduZjZlm~
lmu
l ` c ` £{url ` c5~msv~fl ` o(l
@ sz~
orjsvj{c5c5jc5jZlt¬v£®sz{c5jZltszq!or¬¥¬v£¶{sz~mlmnmsvltc5Rsè¯ s°¯ b¯  ¿¦ornmszor{¬vcsvl ` }FoF~p~tszorj¶¬voH
|b ` szq `
c#{cJj{urlmc5
@ 7698 68 :;8=<?>"°@A%3  p|± ` cJntc5A¾sz~fl ` cPj{uFsv~mc#¬¥c5rc!¬è¯ _` cPd#u{{c!¬q5orjcws¥c5 cJ¶oF~ ÎíÒ ÌLÊÄË¦Ñ |±szjl ` cP~mc5j~mc
l ` o(ll ` c/j{uFsv~mcPsv~?or{svltsvrcF|{l?o(¬z~mu®or~ ÌLÐ(ÌÈkÎïÒ ÌTÊÄË¦Ñ |~tszjq!cw¡q5orjÀc/orjZ£®¡Rjqlms¥uZjb¯ _` sv~?¬voF~tl{sz~mltszjqlms¥uZjBcJquFd#cJ~
d#c5oFj{svj}r¬vc5~p~ ` cJjBM@ q!oFjwlmoF³(cuZj{¬¥£wlyu¦o(¬z{c5~° >  8xèl ` o(l~mo(¬v¬¥£w~tlporjP¡¹uFnor~mc!¬vsvj{c1>¦oFqltsv¦o(lms¥uZjb¯ _` sv~q!oF~tcsv¬v¬
cntc!¡¹c5npntcJ¤ltu¤oF~2l ` c Ò ÌLË(Ñ Æ 8Ë¦ÑmË;¦Ò ÏrÉ ¯
hkj«l ` c¸ º32 ¸¢¡Rnpord#c!uFnp³L|l ` c¨oFjFlms¥ly£/u(¡"szjZltcJntcJ~tlsz~2svj«¡RoFql
C    D!! ' " #  M <+"$# ' ! 
 M <+

    
  M &×  è  
   ©÷EKMLN 	
5   ±ÔFÒ ÑÒRÐ(Ì3"Ë Ã ÏZÊÑpËHÍ
Paradigm
p(t)      f
noise (i.i.d. gaussian)
x(t)
 s¥}Znmc
 1 )npor ` svq5o(¬TsvjZlmc5npntc5lmorltsvuFj«u(¡"l ` cd#u{{c!¬5m  
orjq5orjc
l ` uF} ` lu(¡or~2l ` c?¨{uFltsvc5jZlu(¡l ` c{c!lmc5npdszj{sz~tlmsvq?ornml2u(¡l ` c~msv}Fjor¬5R}Fs¥Fc5j5M@  svl ` svlm~0nporj{uFd ornml
$"l ` c¤jd#c5npo(lmuFn
orj¶l ` c¤{c5juFd#svjo(ltuZn
ornmcwsvjc5c5j{cJjZl
 ` c5j{c5rcJnfl ` c¤j{uFsv~mcwsv~?j{url
lmc5dwuZnmor¬¥¬v£¶q!uFnpntc5¬vorltc5±¯ _` c` £url ` c5~msz~   èj{u#¡Rjq!ltsvuFjor¬8{c5c5j{c5jq!c  sz~szjF¦or¬¥szo(lmc5«s¥l ` ntuZors¥¬vs¥ly£l ` orj³~lmu#l ` c
ltcJ~tl
	
  M :  &w| ` cJntc    3  oFntcntuZcJn c!}Fnmc!cJ~ur¡±¡Rntc5c5{uZdA|ZcF¯ }¯Dsz~l ` cfjd?c5nu(¡~mq5orj~d#svj~  3 | ` szq ` sz~l ` cjZd?c5n2u(¡uF~p~tsz{¬vc¦or¬v{cJ~¡¹uFn2l ` c
c­{¬vsvq5o(lms¥Fc¦oFntszor{¬vc
d#svj~fF¯_` cd#uc!¬5m  sv~0{c5~pq!nmsvc5«}Fnpor ` svq5o(¬v¬¥£Pszj«µ}Fntc{¯
Ø8c!l~{sz~mq5~m~2svlm~q ` ornporqlmc5nmsv~mltszq!~ 1
9 _` c2uZj{¬¥£ ` £{url ` c5~msv~uFj?l ` c2orq!ltsv¦o(ltsvuFjd#uc!¬{sz~"l ` o(ll ` cd#cJorjHor¬vc ur¡l ` c~ms¥}Zjo(¬Zsz~~tlpo(ltsvuFjornm£q!uFj{svltsvuFjo(¬v¬¥£
lmucJorq ` ¦o(¬z{c0ur¡8l ` coFnmoF{sv}Fd M
@ p¯  uFn c­oFd#¬¥cF|Fszj¤l ` cq5or~mcu(¡"l ` cf{szjornm£#ornpor{sv}FdA|Zl ` cforq!ltsvHorltsvuFj¤~msv}Fjor¬
¬vc!Fc!¬Tq!orjPc0¬vu¦c5nuZn}Fnmc5orltcJnl ` oFjPl ` cªoF~tc5¬¥szj{c0~ms¥}Zjo(¬¬¥c5rc5¬°¯hkj¤~muFd#c0~mc5j~mcr| 7   À !  ¹à G  àß !¹Üá % Ü
¹PHÜ ¹HÜZá ¯
9 _` c}For~m~msvoFj{svly£u(¡l ` c ntcJ~tszor¬rj{ursz~mcsv~"orjsv~p~p{cr¯±Ú¿c ` oHFcq ` c5q³rc5ªs¥l8uFjfuFnbq!npntcJjZl±o(lpo2s¥l ` o 3
ur¬zduF}ruZntu¦Zx
âd#sznmju¦ltc5~ml!|orjsvlfoFc5ornp~l ` orl!|± ` c5jl ` c¤j{uFsv~mc#¬¥c5rc!¬sz~
~ms¥}Zj{s µLq!orjZlm¬¥£®oFu¦Fc|8s¥l
q!oFjcPquZj~tsz{cJntcJ¶or~
}Zor~p~tszorj/svj :(Vu(¡l ` cq5or~mc5~5|Zsvl ` owquZjµ{cJjqcfu(¡ 4F/¯ _` sv~¨{cJ~tlms¥uZj~l ` c
uZ{ltszdwo(¬vs¥ly£/u(¡¸ªj{u¦¦od#c5l ` u{b¯
 ntuZd o×{s¥´LcJntcJjZl«urszjFlAu(¡svc!
|ªuFj{c¿q!orjÕZsvc!l ` c¿¦ornmsvoFjqc¶oF~«o»quZj~tsz~mltc5jZl«oH£×u(¡d#cJor~pntszj{}½o»j{ursz~mc
¬vc!Fc!¬è|bc!rcJjl ` uF{} ` svlªsz~fj{uFjx·}FoF~p~tszorjb¯  uZn0l ` sz~
ntcJor~muFjb|L cwnmc5~mc5jZl¡Rntl ` c5nf{c5rc!¬vuFdcJjZlm~or~mc5¶uFj®¸ªj{u¦¦o
nmszjqsz{¬vc5~5¯  svjor¬¥¬v£r|"¬¥c5l?~
j{uFltszqcPl ` o(ll ` c¤d?lmor¬svj{¡¹uFnpd#orltsvuFjltcJ~tlnmc5~mc5jZlmc5Àc5£ruZjuZcJ~j{uFlntc5¬¥£®uZjÀo
}Zor~p~tszorj ` £url ` c5~msz~!¯
9 _` c ` £{uFl ` cJ~tsz~l ` o(ll ` cfj{uFsv~mcsz~ lmc5dwuFnpo(¬v¬¥£#svj{c5c5jc5jZl sz~ ` sv} ` ¬v£P¨Zc5~mltsvuFjoF{¬¥cF¯ªursz~tcdwoH£wc0lmc5dwuFnpo(¬v¬¥£
q!uFnpntc5¬vorltc5½{cltuÀd?{¬vltsz{¬vcc­cJntszd#c5jZlmor¬ornmltc¡RoFqlp~!¯¾hkj»~mq ` o¿q!oF~tcF|l ` c~mlmo(lmsv~mltszq!or¬2ltc5~mlm~PoFntc«svjZ¦o(¬vsz»oFj
~por¬¥¬v£¤¬vc5orAlmuwoFj/u¦Fc5ntx·~mc!}Zd#c5jZlmorltsvuFjPur¡"l ` corqlms¥¦orltc5oFntcJor~5¯
9 ¸ªj{url ` c5n~ ` uZntlpquFd#szj{}Au(¡ l ` c¤d#u{{c!¬sz~fl ` o(l
lmnporj~tsvltuZnt£®oF~mc5q!lm~fu(¡2l ` c¤~tsv}Fjor¬ornmcsv}FjuFnmc5b¯ _` sz~fsv~?duZntc#uFn
¬vc5~p~
o«ntuZ{¬¥cJd+{c5c5j{svj}uFj®l ` cwltcJd#uFnpo(¬nmc5~mur¬z{lms¥uZju(¡l ` cP~ms¥}Zjo(¬è|±{l
svlfsv~f}Fc5j{cJnmor¬¥¬v£quFj~tsz{c5nmc5¶l ` orl
o
lpnmoFj~tsvltsvuFj«¬zor~mlm~¡RnmuFd #lmuAH#~tcJquFj~!|{ ` svq ` sv~0j{urlj{c5}r¬vs¥}Fsv{¬vcfsvjd#uF~ml2c­c5nmsvd#c5jZlp~!¯
L¹ý  MLON
  Ó°ÒHËrÓRÒRÐ(ÌFÊ!Ó·Ê  Ó°ÒRÐ¦ÌÀË¦Ì  ÔË¦ÑpË  ÓèÊ!ÑÒzÍ!Ë(Ó°ÒRÐ¦ÌÀÒ ÌÑmË¦Ò Ì Â
	 Í!Ê Ã Ê!Ì  ÊÍ r
 8(" !  #·àL À{"¹à 4 
§®{lpo(¬8hkj¡¹uFnpdwo(ltsvuFj ` oF~o(¬zntcJor{£«c5c5jnmuFuF~mc5Aor~o#2oH£¤u(¡{c!lmc5q!ltszj{}¤orq!ltsvHorltsvuFj~svj«¡R§h2orlmo °~mc!c ' _  Ú . 4J41+
orj ' 3 _ . F4+? m¯ _` cnmsvjq!sv¬¥cAsv~#l ` c/¡¹uF¬¥¬vu¦szj{} 1«l ` cd#c5or~pnmc5¾~msv}Fjor¬  
@ 
q!oFj½cAc5~pq!nmsvc5»F£¾o~tlpo(lmsv~mltszq!or¬
{sz~tlpntsz{lms¥uZj    /s¥¬v¬~mlmoFj ` cJjqc!¡¹uFnml ` ¡¹uFnl ` cª}Fnmc!£#¬¥c5rc5¬< p¯2
@ %J@ 880
	# c5svj{}³Zju¦jb|Fc0q5orjPo(¬z~mu?{c5nmsvrc
l ` cfsv~mlmnmsv{ltsvuFj M  6J, 808	  ` svq ` ornmc0l ` c
{sz~tlpntsz{lms¥uZj~2u(¡ @ q!uFjs¥lms¥uZjo(¬v¬¥£Plmul ` c ` £url ` c5~msz~2
@  6Ä¯
Ø8c5l#~#c5j{uFltc  	  880Öl ` cAc5jZlpntuZ{s¥cJ~?ur¡    	  808 ?¯ _` cJj½d?lmor¬szj¡¹uZnmdwo(lms¥uZj °§®h! fc!lyc!cJj ½oFj
sz~{cµLj{c5Àor~l ` c¤~pd ur¡l ` c¤cJjFlpntuZ{svc5~fu(¡2l ` cPly udwornm}rszjo(¬sv~mlmnmsv{ltsvuFj~u(¡$¶orj Bd#szjZ~
l ` c/c5jZlmnmuFZ£u(¡2l ` c
lyu(xy{svd#cJj~tsvuFjo(¬"sv~mlmnmsv{ltsvuFjur¡ 
M J$±{l!|b~msvjq!c 2
@ 2sv~{c!lmc5npd#svj{sz~mltszqoFj®c!¬vuFj{}Z~0lmu«oPµLj{s¥lmc#~mc!l5|Tl ` c¡¹uFnpd?{¬zo
u(¡§hntcJqcJ~2ltu 1
     &


 	
   6% 8  °e  
 ` cJntc    6@ ~tlporj~¡¹uZnl ` cfntuZor{sv¬vs¥ly£¤ur¡l ` c
c!Fc5jZlM@  6Ä¯
h·¡l ` cJntcfsz~j{u¤orq!ltsvHorltsvuFjb|{l ` c5j  !  	 	8808"# orj   M $Õ¯hkjAoFjZ£/q!oF~tcF|     &%¼¯
hkj®nporq!ltszqcF|' ornmcc5~mltszdwo(ltcJl ` ntuZ{} ` o  ornmã!c5jAszj{u¦d#c!l ` u{b|Tl ` orlªszjZruF¬¥Fc5~o«quFjZFur¬z{ltsvuFjAsvl ` o«³(cJnmj{c5¬
xy~mo(¬v¬¥£¿}FoF~m~mszorjb| ` uF~mc/oFnmoFd#c!ltcJn)( ` oF~lmuc«nmuFc5nm¬¥£¿lmj{c5b¯¿¸0jBc!­ordw{¬vc/quZnmnmc5~puZj{szj{}ltu¿orjBoFqltsv¦o(lmc5
~ms¥}Zjo(¬bsz~~ ` u¦j/szj«µ}Fnmc
e¯
Ø8c5l~2¡¹uFnpd?¬vorltc
~tuZd#cfnmc5dwoFnm³~uFj«l ` sz~d#c!l ` u{1
F¯ _` c
du{{c5¬8nmc!¬vs¥cJ~2uFj«rc5nm£¤c5oF³ ` £{url ` c5~mc5~5|{ ` szq ` dwoF³(c5~svlrcJnt£¤}Fc5j{cJnmor¬borjA~por{¬vcfsvjdworjZ£/q5or~mc5~5¯
¯ _` c5nmcfc­{sv~mlm~0j{u¤~tlpnmors¥} ` lk¡¹uFnm2ornpPoH£«u(¡l ` nmc5~ ` uF¬v{szj{}wltu¤c!ltcJql0oFqlms¥¦o(lms¥uZj~5|j{¬vc5~p~~msvj}¤§uFjZltc!xk²oFnt¬vuw~tszdx
{¬vorltsvuFjb¯
e¯¸0~2szj«l ` coF~tszqf¸  º32 ¸ du{{c5¬°|lmnporj~ms¥lms¥uZj~2ornmc
j{urld#u{{c!¬v¬vc5b|{szjq!svj}¤o¬vuF~p~2szjAc!ltcJqlms¥uZjAu¦c5n5¯
¯ _` c
§hd#u{{c5¬ ` or~2¬vsvltlt¬vc~mc5j~ms¥lms¥svly£¤ltu¤jursz~tc
orltu{quZnmnmc!¬zo(lms¥uZjb¯
¯ º j®l ` cuFl ` cJn ` orjb|±§®hª{cJcJj~fq!npqszo(¬v¬v£uFj®l ` cwjZd?c5nu(¡2~moFd#¬¥cJ~ª~mc5±|±l ` cw~ms¥}Zjo(¬ordw{¬vsvlm{cworj®l ` c
dc5l ` u{Au(¡c5jZlmnmuFZ£/q!uFdw{lpo(lms¥uZjb¯
Ú¿cnmuFuF~mc2oª~mur¬z{ltsvuFj?ltuf{c5or¬s¥l ` nmuF¬¥cJd 1"}rsvrc5joªsv~mlmnmsv{ltsvuFj* |(c~ ` u¦ ` u¦½ltu
{c!lmc5npd#svj{c2oªl ` nmc5~ ` ur¬z
+ ~tufl ` o(ll ` c ` £{url ` c5~msv~,  	 !   808-  !   8q!oFjcntctkc5q!ltc5#svl ` nmuFoF{sv¬¥svly£  1~mc!c~tcJqlms¥uZj¸?¯ _` c{c5nms¥Fc5
¡¹uFnpd?¬voF~!|L}rsvrcJjsvj¶l ` cwoFnmor}Fnpor ` e¯ PoFntc c5¬¥¬q!uFjµnpd#c5®Z£jd#c5nmsvq5o(¬~tszd?¬vorltsvuFj~5¯  oF~tszq!or¬¥¬v£r|T§h0c ` oHrc5~ªor~o
. 3
sv~mlmnmsv{ltsvuFjAsvl ` orntuZntszo(lmcornpord#c!lmc5np~!¯
hkj
l ` cjc­{l8lyuªoFnmor}Fnpor ` ~T c{c5~pq!nmsvc oªjd?c5n"u(¡2oH£{~±ltud#uc!¬lmnporj~msvltsvuFj~8 ` c5j§hbsv~~mc5or~8oª~tlpo(lmsv~mltszq!or¬
ltcJ~tl5¯
(     )  G   %   Jà¾Frà+  PJÜ 7 àH ! Ü(5

0 ÀÜZ * à±á ª«á"á,  % ÀÜ ÀàJÝ
Ú¿cnmuFuF~mc ` c5nmc~muFd#cf~tuF¬v{lms¥uZj~ ltu#ly uu(¡8l ` c
q!nms¥lmsvq5~¡¹uZnmd{¬vorltcJ/oru¦rc 1l ` cfj{ursz~mc~ ` uF¬v«cfquZj~tsz{cJntcJ¤ontsvuFnms
or~2lmc5dwuFnpo(¬v¬¥£/q!uFnpntc5¬vorltcJ/orj/l ` c~tsv}Fjo(¬±o(l2lmsvd#cB 	 sz~o¡Rjqlms¥uZjAu(¡%M
@ ¡¹uZn'/  	 ¯_` c?~mc5q!uFjurszjZlªq!oFjc~tuF¬¥Fc5Z£«}Fc5j{cJnmor¬¥sz~tszj{}Pl ` c?j{uFltsvuFju(¡ 8Ë¦ÑmË;¦Ò ÏrÉ ltu«o¤j{urlms¥uZju(¡ ÍÓèËrÓèÊ u(¡l ` c~m£{~tlmc5d 1
ow~tlpo(lmc10#@ sv~cµj{cJor~2l ` cornpor{sv}Fd ¦or¬v{corl2ltszdcBÄ|=M
@ p|{lor¬v~muPo(lnmc!svuF~2lmsvd#c5~ 1
   ©÷EKMLN 	
J   ±ÔFÒ ÑÒRÐ(Ì3"Ë Ã ÏZÊÑpËHÍ
0 10 20 30 40 50 60 70 80
0
0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
Distribution of the grey values for a given voxel under two different experimental conditions.
Grey level
H
is
to
gr
am
 s¥}Zntc#e 1 º ~mc5nm¦o(ltsvuFjur¡ orjorq!ltsvHorltcJruH­{c!¬~ms¥}Zjo(¬j{cJno«{szjornm£ornpor{sv}FdA¯ _` cw{¬vc¦o(¬z{cJ~~mlmoFj~0¡¹uFnªl ` c
orq!ltsvHorltcJ«~mlmorltcr|l ` cnmc5«¦o(¬z{cf¡¹uFn2l ` cor~mc!¬vszj{c
~tlpo(ltcF¯ _` cflyuwsv~mlmnmsv{ltsvuFj~0ornmcfq!¬¥cJornm¬¥£¤sv~mltszjql*$l ` c§h2~pquFnmcfsv~
@8 e5;0ªxèl ` cªdwo(­szdwo(¬LntcJorq ` oF{¬¥c0Hor¬vc0c5svj} ` cJntcª¬¥uF} è  Õ,8 ;4@808 _` cªu¦rc5nm¬zorwc5ly c5c5jPl ` cªoFqlms¥¦o(lms¥uZjPorj/or~mc!¬vsvjc
{sz~tlpntsz{lms¥uZj~2sv~0d#orsvj¬¥£/{c
ltuPd#c5oF~mnmc5d#cJjFlp~quZnmnmc5~puZj{szj{}#ltuwlmnporj~msvltsvuFj~5¯
L¹ý  MLON
  Ó°ÒHËrÓRÒRÐ(ÌFÊ!Ó·Ê  Ó°ÒRÐ¦ÌÀË¦Ì  ÔË¦ÑpË  ÓèÊ!ÑÒzÍ!Ë(Ó°ÒRÐ¦ÌÀÒ ÌÑmË¦Ò Ì Â
	 Í!Ê Ã Ê!Ì  ÊÍ 5e
x(t)     f
Paradigm
p(t)
noise (i.i.d. gaussian)
Paradigm
Memory
Correlated noise
s(t)
 sv}Fnmcf91 )npor ` svq5o(¬TszjFlmc5npnmc!lmorltsvuFj«u(¡du{{c5¬5R  m¯
0 
@ M@ M
&¼   808M &   % m¯Ø8c5l  0 
@ ?cl ` c~tc5lu(¡uZ~m~msz{¬¥c
¦or¬v{cJ~¡¹uZn 0F¯ 3
c5c5{szj{}¤orjoF{svltsvrcj{uFsv~mc
d#u{{c!¬±£svc!¬z~ 1
 @ /E0#@  
@ R  
¸ }Fnpor ` svq5o(¬TszjFlmc5npnmc!lmorltsvuFj«u(¡l ` sz~d#u{{c!¬5°  sz~{sz~m{¬zoH£rcJ¤szj«µ}Fnmcf¯
Ú¿c ` oHrcwszjZlmnmuqcJÀl ` c/ornpord#c!lmc5n Àonms¥uZnts?$hyl?~ ` uF{¬zÀc«lmjc5Àltuc¤}ZntcJo(lmc5nfl ` orj×5~mc5q!uFj~svjÀuZnm{cJn
ltu«du{{c5¬"c!´LcJqlms¥Fc?lmnporj~tsvltsvuFj~5¯ º jl ` curl ` c5n ` orj±|l ` c~mlmorltsz~tlmsvq5o(¬"u¦c5nur¡l ` cltc5~mlm~ª{c5q5ntcJor~mc5~svl `  H$l ` ~!|Lsvl
~ ` uF{¬zPj{uFl c0ltuu¬zornm}rcF¯ _ or³Zszj{}?(?~tcJquFj~sz~~po(lmsv~t¡Rorq!ltuFnm£oFjb|Zsvj/nmoFqlmsvq!cr|rl ` c0c!­orqlHor¬vc0u(¡bl ` cªoFnmoFd#c!ltcJn ` oF~
¬vs¥lmlt¬vc
svj &L{c5jq!c
uFjAl ` cntcJ~m{¬vlm~5¯_` c
quZnmnmc5~puFj{szj{}w¸0j{u¦¦o#ltcJ~tl2¡¹uZn¡Rjq!ltsvuFjor¬8{c5c5j{c5jq!ccJquZdcJ~ 1
C  0   ! ' " 
% 0# <+" ' = 
% 0# <+
è  
¸0~p~pd#svj{}×o¾lmc5dwuZnmor¬¥¬v£ jq!uFnpntc5¬vorltc5 jursz~tc£Zsvc!¬z~Ao½~msvd#sv¬voFn«~mlmorltsz~tlmsvq5o(¬ltcJ~tlor~Anmc!s¥uZ~m¬¥£»¡¹uFn C |0l ` cuZj{¬¥£
{s¥´LcJntcJjqc
c!szj{}wl ` orl2l ` cjdcJn2u(¡"{c5}Fnmc!cJ~ ur¡8¡Rnmc!cJ{uFd ` or~ltuPcfd#u{{s¥µc5±¯Ø8c5l2~~tlp{£¤l ` c¡¹ur¬v¬¥u¦szj{}#c­ordw{¬vc
1_` cornpor{sv}Fd<sv~o~mc5¨{c5jqcu(¡cJu{q ` ~"{cµLj{c5
szjµ}Zntc05¯ _` c¬vc5j{}Fl ` ur¡cJorq ` cJu{q ` sz~"(0~mq5orj~èor~"orjfsv¬¥¬z~mlmnpo(ltsvuFj±|
c ` oHFc _   e¯ eF5~l ` ~ c?q ` uZuZ~tc³  :  m¯ _` c?c!­cJntszd#c5jZlªsz~ntcJcJo(ltcJBJPltszdcJ~ªoFj 2
@  J@57Ä"($Tl ` cJj
~msvj}#l ` cj{uFlmo(lms¥uZj
    7808v	


@808 	


c ` oHrc
0 
@  t5   %m 3  3  808 t    !88v	 
 
3 	 
è   88 °    Z!808 	 
 
3 	 
èr   808 è    Z!88ï	 
 
3 	 
èF   808 è    F!808 	 
 
3 	 
8808
hkj×l ` orl/q!oF~tcF|  = :=6       e.    &   2   &r¯ _` c  xèlmc5~ml¤sv~/¦o(¬vsvb|2¬vc!lmltszj{}   = :=6      ?oFj  &  ! :76      &×r|{ ` cJntc sv~2l ` cjd?c5n2ur¡~pq!oFj~2szj«l ` c
c­c5nmsvd#cJjFl5¯
   ©÷EKMLN 	
!   ±ÔFÒ ÑÒRÐ(Ì3"Ë Ã ÏZÊÑpËHÍ
_` cntcJdwo(szj{svj}ªsz~m~p{c2sz~j{ursz~tc2lmc5dwuZnmor¬quZnmnmc!¬zo(lms¥uZjb¯0uFsv~mcquZnmnmc!¬zo(lms¥uZjq!oFjc{c5~pq!nmsvc5#Z£?orltuFnmc!}ZntcJ~m~msvrcè¸* 
uFn
d#u¦svj}AoHFc5npo(}rc°§®¸  ªd#u{{c!¬è¯PÚcw¡¹uZj¿l ` o(lorj¿¸t  ·§®¸ m  ªd#u{{c5¬°|{c5~pq!nmsvc5¿szjÀ~tcJqltsvuFj  µlp~
l ` c¤o(lpo
quZnmnmc5q!lt¬v£r¯hylsv~cµj{cJor~ 1
@ & 8 
&»#  	 
@ 8 	 
&×   6  	 
@ ;< >"°@A 3    ¢7$&
  <=8
Ùªj¡¹uZntlpjo(lmc!¬v£r|l ` c  x·ltc5~mlsz~j{u(x·¬¥uZj{}rcJn¦o(¬vszb¯/0u¦c!rcJn!|Z~tuZd#c0orntuH­{szd#orltsvuFj~ornmcª{¬zor~msz{¬¥cF|Z~tszj{}?l ` cfquFjqc5l
u(¡ ÊB;0Ê  Ó°Ò¦Ê rÊ·ÏrÑmÊÄÊÍPÐ ÂÂ ÑmÊÄÊrÐ¦É ¯ _` c5£®ornmcnmc5~mc5jZltcJ®orj®{sz~mq5~m~mc5¶svj~tcJqlms¥uZj  ¯ ¯Áo(¬vs¥lpo(ltsvrc5¬¥£F|l ` cw{c!}Zntc5c5~ªu(¡
¡Rntc5c5{uZd ornmc
ntcJq!c5« ` c5jj{uFsv~mc
quFnpnmc!¬zo(ltsvuFj¤svjq5ntcJor~mc5~5¯
Úc
¡¹uZjl ` o(ll ` sz~0d#u{{c!¬±}ZoHrc
oPc!ltlmc5n0svjZltcJnmntc5lmo(lms¥uZj/ur¡uFnc!­cJntszd#c5jZlmor¬8ntcJ~m¬¥lp~*°~mc!cfµ}Znmc?{  p|{l0s¥l `
~tuZd#cfnmoHoFq³~1
9 hyluF¬v ` oHrcc!cJjwc5or~msvc5nltuntc!xè ` svltcJj?l ` c0~ms¥}Zjo(¬  @ m|r ` svq ` sz~uZ~m~msz{¬¥c~mszjqcsvlm~q!uFnpntc5¬vorltsvuFj~tlpnmq!lmnmcq!oFj
cPquFdwltc5°~mc!cw~tcJqlms¥uZj   p¯  {l 0 
@ 2sv~fo(¬z~mu ` sv} ` ¬v£®orltu{quZnmnmc!¬zo(lmc5b|T¸0~fo/q!uFj~mc5¨{cJjqcF|bntcJdu¦szj{}«~msv}Fjor¬
q!uFnpntc5¬vorltsvuFj¤szjZruF¬¥Fc5~2ntcJd#u¦Zszj{}worq!ltsvHorltsvuFj E0#@  % ¡RntuZd,l ` c~tsv}Fjor¬°¯
9 _` cor¬¥}FuFnms¥l ` d l ` o(lcuZ{lmorsvjAsz~dwor{c
ur¡"l ` cf¡¹ur¬v¬¥u¦szj{}P~tlmc5~"1
  ² uFdw{lpo(lms¥uZj/ur¡ C
   ~mltszdwo(ltsvuFj«u(¡¶oFj«u(¡D
@   @ & E0M@  
  ² uFdw{lpo(lms¥uZj/ur¡¸0 t# §®¸ m  quc7KPq!s¥cJjZlm~
  ² uFdw{lpo(lms¥uZj/ur¡c!´LcJqltsvrc
{c5}Fnmc!cJ~2u(¡8¡Rnmc!cJ{uFdA¯
   x _ c5~ml2uFjAl ` c C ¦o(¬z{cr¯
hyl0nmc!¬vsvc5~uZjA~pq5qc5~p~ms¥Fcr|d#uFnmc
uFn¬vc5~p~oFq!q!nmorltcr|{cJ~tlmsvdworltsvuFj~5¯ _` sz~0npo(sz~mc5~2l ` c¨Zc5~mltsvuFju(¡l ` c
µjor¬±¦o(¬vsv{svly£Au(¡
l ` c
ltcJ~tl5¯
9 ¸ªj{url ` c5nP{s K¤q!{¬vly£BszjFlpntszj~msvq«ltuÀuZnd#c5l ` u{»sv~wl ` c ` £{url ` c5~msv~#l ` o(l#l ` coF~t£{dw{ltuFltszq!or¬2~msv}Fjor¬ ¬vc!Fc!¬2sv~#µ­cJ
oFq!quZnmsvj{}Plmu¤l ` cc­c5nmsvd#c5jZlpo(¬8q!uFj{svltsvuFj±¯ _` sv~ªdwoH£«c?¨{c5~mltsvuFjoF{¬vcsvjnmoFqltszqc{c?lmu¤jquZnmnmc5q!ltcJAnts¥¡¹lm~
szjAl ` corlmo¯
     JJà8á "J  %    7 ! ¹J  ) H  "¹"¹à  Àà±áÜ !  
Ùª~po(¬v¬v£r|bsvlq5orj¶cPor~p~mdcJl ` o(lfltcJd#uFnpo(¬~mc5¨{c5jqc5~ur¡ orq!ltsvHorltcJ®ruH­{c5¬v~0ltc5j¶lmuAoFj¶or~m£{dw{ltuFltszq!o(¬¦o(¬z{cwo¦¡¹ltcJnfo
lmnporj~msvltsvuFj °l ` orl
¬voF~tlp~
nmuFor¬¥£®c!lyc!cJj¿r~
orj»Jr~, p¯ _` cPq!uFj{svltsvuFjo(¬{sz~tlpntsz{lms¥uZj~q!oFj¶cP c5¬¥¬~mc5ornpo(ltcJ¡RnmuFd
uFj{c
oFj{url ` c5n2 ` cJj«oF~t£{dw{lmurltszq!or¬b¦o(¬z{c5~oFntc
nmc5orq ` c5b| ` cJntcJor~2lmnporj~tsvltsvuFj~2{¬znl ` c{sz~tlpntsz{lms¥uZj~5¯
_ nporj~msvltsvuFj~oFntc~mor¬¥¬v£«d#uZj{urlmuFj{szqfsvjl ` c~mc5j~tc
l ` o(ll ` c}Zntc5£/¬vc!rc5¬8c ` oHFc5~d#uFjurltuZj{szq!o(¬v¬v£«orq5ntuZ~m~2lmsvd#cF|l ` c!£
l ` ~ªq!orjcsv~mltszj{}Fsv~ ` c5uZjl ` c 
@   
<#  }ZnmoF ` |oF~~ ` u¦jZ£«l ` c
¡¹ur¬v¬vu¦svj{}/c­ordw{¬vc
svjµ}Fnmc?w ` cJntco
ntcJo(¬b~ms¥}Zjo(¬±j{c5now{szjoFnt£/ornpor{sv}Fd ` oF~c5c5jAlmoF³(cJjb¯_` c¤{sz~tlpntsz{lms¥uZj~c!szj{} c5¬¥¬¥xy~tcJornpo(lmc5Rsè¯ cF¯/j{uFj{xèu¦Fc5nm¬voF{szj{}  2svjÀo®¦x  {szo(}ZnmoFdA|±l ` c5svn?d?{lpo(¬szj¡¹uZnmdwo(lms¥uZj
q!oFj#c0q!uFdw{lmc5wuFjwl ` cª¦x  uFdwo(szjwc­orq!lt¬v£?szjwl ` cª~moFdc2oH£oF~szjwl ` c!x  q!or~mc*$Z}rsvrc5j#l ` o(ld{lmo(¬szj¡¹uZnmdwo(lms¥uZj
L¹ý  MLON
  Ó°ÒHËrÓRÒRÐ(ÌFÊ!Ó·Ê  Ó°ÒRÐ¦ÌÀË¦Ì  ÔË¦ÑpË  ÓèÊ!ÑÒzÍ!Ë(Ó°ÒRÐ¦ÌÀÒ ÌÑmË¦Ò Ì Â
	 Í!Ê Ã Ê!Ì  ÊÍ J
−20 −10 0 10 20 30 40 50
−20
−10
0
10
20
30
40
50
 Plot of (y(t−1),y(t))
Red : Baseline condition ; Blue : Activation Condition
y(t−1)
y(
t)
 s¥}ZnmcP 1 º ~mc5nmHorltsvuFju(¡orjÀorq!ltsv¦o(ltcJ¶FuH­{c!¬~ms¥}Zjo(¬j{c5no{szjoFnt£¶ornpor{sv}FdA¯ _` c¤{¬z{cP¦o(¬z{cJ~~tlporj~¡¹uFnfl ` c
orq!ltsv¦o(ltcJ¶~mlmorltcr|8l ` cPnmc5®¦or¬v{cJ~ª¡¹uFnl ` cPoF~tc5¬¥szj{cw~tlpo(lmcr¯ _` c#lyu/lpnmoFj~ms¥lms¥uZj~fornmc#q!¬¥cJornm¬¥£sv~msz{¬¥cF|8{lfl ` c!£¶uAj{uFl
szjq!cªorjwu¦Fc5nm¬voF#svjwl ` ckuFsvjZl sv~mlmnmsv{ltsvuFj~ {cªltul ` c!szn d#uZj{urlmuFj{szqsvly£1 
À     
@ j{cJnoF~tc5¬¥szj{c0q!uFj{svltsvuFj±|
 
% #   
@ j{c5noFqlms¥¦o(lms¥uZj«q!uFjs¥lms¥uZjb¯0uFltszqcfl ` orlorq!ltsvHorltsvuFj«sv~jc!}ForltsvrcsvjAl ` o(lq5or~mcr¯ _` c
~tsv}Fjo(¬ ` oF~c!cJj
oHrcJnmor}rcJPu¦rcJnªHlpntszo(¬z~5¯
   ©÷EKMLN 	
5   ±ÔFÒ ÑÒRÐ(Ì3"Ë Ã ÏZÊÑpËHÍ
c5ly c5c5j¿lyu®nmoFj{uFd HoFntszor¬¥cJ~{c5q!c5oF~tcJ~fs¥l ` l ` c¤u¦Fc5nm¬voF®ur¡2l ` c¤uZ~tcJntFc5¿{sz~tlpntsz{lms¥uZj~!|~tuZd#c¤~tsv}Fjor¬sz~
}Forsvj{cJ` c5nmcAltuÀq ` ornporq!ltc5nmsz~tc/oFqlms¥¦o(lms¥uZj~5¯ 0u¦c!Fc5n5|l ` cquZd#{lmorltsvuFj¾ur¡~muFd#c«~msv}Fj{s¥µq!oFjZll ` ntcJ~ ` ur¬z½c5quZd#c5~w~tuZd#c ` u¦
nmuF{¬vc5dwo(lmsvqr¯ _` sv~
d#u{{c5¬sv~?ntc!¡¹c5npntcJ®ltuoF~ Ò É8TÎïÒ  Ò¹Ó ~mszjqcPl ` cPlmnporj~msvltsvuFj~fornmcPj{urlcµj{cJoF~
~mq ` èj{ultcJd#uFnpo(¬
svj{u¦svj} ` or~c!cJjBcJnk¡¹uZnmd#cJ  m¯A¸ j{szqcP¡¹cJo(lmntcPur¡l ` sv~d#c!l ` uÀsz~l ` o(l5|"uZjqcPl ` c/oFnmoF{sv}Fd 2
@ 0sz~?³j{u¦jb|"s¥l
ntcJ¨{svnmc5~j{uoF{svltsvuFjor¬ ` £{uFl ` cJ~tsz~!¯¸ {s K¤q!{¬vly£npo(sz~tcJZ£l ` cnmc!svuF~d#c5l ` u{wsz~l ` orls¥lszjZruF¬¥Fc5~l ` cquFdwlmo(lms¥uZj
u(¡c5jZlmnmuFZ£ªs¥l ` Hx  {sz~tlpntsz{lms¥uZj~!|Honmu{qcJ~m~b³j{u¦jltuªcd#uZntcj{uFsv~mc~tcJj~ms¥lms¥Fcl ` oFjfsvjfl ` cq!oF~tcur¡L!x  {sz~tlpntsz{lms¥uZj~!¯
(  ;  (  ! 5Ü  "8LÜ½ «"  %  JÜ  Hà±rÜJ"  % 5àÀ  !¹{JÜ¶5Ý 7 "5à"¹F !" %  !¹
=3>  ! ¹; ¤JJ   "Rà  Àà8á"Ü !  
Ø8szj{c5oFnd#u{{c!¬z~d#u{{c!¬ lmnporj~ms¥lms¥uZj~
l ` ntuZ{} ` l ` c/~mcPu(¡nmc5{c!µj{cJszdw{¬z~tc«ntcJ~muFj~mc5~5¯ _` c!szn?{sz~moF{¦orjZlmor}rcwsz~
l ` c
{szor~szjZlmnmu{qcJBszjBl ` cA~tlpo(lmsv~mltszq!or¬szj¡¹c5nmc5jq!cr¯®Ú¿c«ntuZuZ~tc¤lmu¶d#u{{c!¬c­{¬vsvq!s¥lmc!¬v£Àl ` c«lmnporj~ms¥lms¥uZj~ ` s¥¬vc«³rc!c5svj{}o
d#uFnmcfc5~pq!nmsv{lms¥Fcd#u{{c5¬°|~muwl ` orll ` cuF~mlkx·lmnporj~tsvltuZnt£¤~ms¥}Zjo(¬b{sz~mlmnmsvltsvuFjAsv~0quFdwltc5«svl ` uZ{l{szor~5¯
Ø8c!lf~{cµLj{co Í Æ ÍÓ·ÊÉ oF~l ` c#oF~m~mu{qszo(lms¥uZj«ur¡o¤FuH­c5¬    orj¶o¤}rsvrcJj¦o(¬z{c 
6% 2u(¡l ` cornpor{sv}FdA¯ _` c?¦o(¬z{c5~R}Zntc5£#¬vc!Fc!¬B lpor³rc5j¤Z£    6@ orq5ntuZ~m~ltszd#cq5orj/cf{c5~pq!nmsvc5«or~2o?~pq5qc5~p~ms¥uZjPu(¡"sv~mlmnmsv{ltsvuFj~   è   808  
@   »  88 ` c5nmc npj~o(¬vuFj}l ` cf~pq!q!c5~p~tsvrcszj~mlmoFjFlp~ur¡±uF~mc5nm¦o(lms¥uZjwu(¡5   6@ Rsvl sz~or~p~md#cJPl ` orl l ` c0c!­cJntszd#c5jZl sz~ntcJcJo(ltcJ~tc5rcJnmor¬bltszdcJ~ $Ls ¡jurl!|'  
@ 2ntcJq!c5~lmu¤uFj{cuFsvjZl, p¯   
@ 2q!orjc?svc!c5or~0l ` cszjZlmnmsvj~tszqj{uFsv~mc{sz~tlpntsz{lms¥uZju(¡l ` c
~t£{~mltcJd    6@ o(llmsvd#cBÄ¯Úc¤nmuFuF~mc#ltud#uc!¬l ` cP{£{jord#szq!~fu(¡l ` c¤~m£{~tlmc5d oF~
o  Gà 8 65*    ¯Phkj¿url ` c5nfuFnp~5|b cPoF~m~pd#cl ` o(l
  
@ uZj{¬v£/{c5c5j~uFj  &×  p¯ âq ` ow~t£{~mltcJd,sv~0{c5~pq!nmsvc5AZ£/owlmnporj~tsvltsvuFjAdwo(lmnms¥­ ~pq ` l ` orl1
  @ D58    &×  
Vxè ` svq ` {cJcJj~ªuFj{¬v£AuFjH   6@ °xquZjZlmo(szj~or¬¥¬l ` csvj{¡¹uFnpd#orltsvuFjoFuZ{ll ` c{£{joFdszq!~0u(¡l ` c~m£~mltcJdA¯ _` cc!¬vc5d#cJjFl   u(¡ sv~     2@ '   -
&Õ# 
	D m¯ _` sz~svdw{¬vsvc5~l ` cwnmuFc5nmltsvc5~ 1 Ò    %  Ë¦Ì Ò Ò      r¯âq ` odworlmnms ­wsv~ ³j{u¦jwltu ` oHrcuFjc0orjwuZj{¬v£uZj{cc!sv}rcJjZrc5q!ltuZns¥l ` c!sv}rcJjF¦or¬v{c?r¯Ø8c!l~c5j{uFltcsvl Z£ «¯hyl q!oFj
c0Zsvc!c5#or~l ` c0oF~t£{dw{lmurltszqj{uFsv~mc{sz~tlpntsz{lms¥uZjur¡bl ` c~m£{~tlmc5d   6	    
@ % %$szj#¡Rorql5|rsvlsz~~tszdw{¬v£l ` c0{sz~tlpntsz{lms¥uZju(¡l ` c~ms¥}Zjo(¬buZjqcfl ` c
lmnporj~msvltsvuFj«sv~oFq ` s¥c5rcJb¯
 ! % à  *  #·à  Gà 8C¹   JÜFÞ "Hà±FÜZJ &%   á r"8"¹à  áÜZ5Ü(¹à 
9 ¡¹uZno(¬v¬±l ` c
¦or¬v{cJ~$6u(¡%
  quZd#{ltco#}r¬vuFo(¬b{sz~tlpntsz{lms¥uZj   ur¡l ` c
¦o(¬z{c5~2lpor³(cJj«Z£   6@ m¯
  ¡RntuZd o(¬v¬bl ` co(sznm~: 2@  -
Õ  % m|cJ~tlmsvdwo(lmc
l ` cntuZor{sv¬vs¥lms¥cJ~     2@ D   2&»# 	D p¯
  ¬¥c5l        c
l ` c
cJd#svnmsvq5o(¬blpnmoFj~tsvltsvuFjAdwo(lpnts¥­b¯
  orntuH­{szd#orltc   F£  8  ¡¹uZn$¿{sv}wc5j{uZ{} ` ¯
9 q!uFdw{lmc
l ` cnmuFor{sv¬¥svly£Zxèc!sv} ` lmc5¤oHFc5npo(}rc       6@   ¯
9 q!uFdw{lmc
£ruFn¡RoHFuFnmsvltcf~tlpo(ltsz~mltszq!o(¬8ltc5~ml
|{cr¯ }¯ 1
 
 M C    & 

 
6@ C    
L¹ý  MLON
  Ó°ÒHËrÓRÒRÐ(ÌFÊ!Ó·Ê  Ó°ÒRÐ¦ÌÀË¦Ì  ÔË¦ÑpË  ÓèÊ!ÑÒzÍ!Ë(Ó°ÒRÐ¦ÌÀÒ ÌÑmË¦Ò Ì Â
	 Í!Ê Ã Ê!Ì  ÊÍ :
−200 −150 −100 −50 0 50 100 150 200
0
0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
Histogram of the values at a given voxel under two different conditions :
before and after Markov processing.
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Histogram of probabilities associated to the CR score :
Taking into account temporal autocorrelation (black) or not (blue).
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